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Abstract of JP2001318155 

PROBLEM TO BE SOLVED: To provide a 
radiation detector which can take a photograph 
of high resolution in a shorter photography 
time and a CT device which uses it. 
SOLUTION: At least photodiode arrays 4, 24, 
34, and 44 or switching elements 8a to 6n, 2Sa 
to 2Sn, 38a to 38n, and 46a to 48n and wiring 
boards 7, 7a, 7b, and 7c or the photodiode 
arrays and switching elements are electrically 
connected through flexible substrates 9a to 9n p 
39, or bumps 49a to 49n. 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 
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[ClaimCs)] 

[Claim 1] The switching; device electrically connected with the photodiode array optically connected 
with the scintillator member and this photodiode array is mounted in one field of a wiring substrate. In 
the radiation detector with which the data collection component which receives the electrical signal 
from said photodiode array was mounted in the field of another side of said wiring substrate 
Connection with said photodiode array or said switching element, and said wiring substrate, And the 
radiation detector with which one of connection is characterized by the thing of connection with said 
photodiode array and said switching element electrically connected using the flexible substrate at 
least. 

[Claim 2] The electric connection with said each part using said flexible substrate is a radiation 
detector according to claim 1 characterized by an anisotropy electric conduction sheet or TAB 
connecting. 

[Claim 3] The photodiode array by which the scintillator member and the photo-electric— conversion 
side were optically connected to one field of a wiring substrate, In the radiation detector with which 
the switching device electrically connected with this photodiode array was mounted, and the data 
collection component which receives the electrical signal from said photodiode array in the field of 
another side of said wiring substrate was mounted Said photodiode array is a radiation detector 
characterized by being mounted to sard wiring substrate by the bump who penetration wiring 
penetrated to the principal plane of another side from the principal plane in which said photo- 
electric-conversion side is formed is formed, and was prepared on the principal plane of said another 
side. 

[Claim 4] Said penetration wiring is polish recon and a radiation detector according to claim 3 
characterized by being constituted with any 1 ingredient of W, nickel, and Cu, 

[Claim 5] The X-ray CT scanner characterized by providing the radiation detector of a publication in 
either claim 1 thru/or the 4th term. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to a radiation detector and the X-ray CT scanner of 

the multi-slice which used it. 

[0002] 

[Description of the Prior Art] It passed through the X-ray GT scanner, and it has realized compaction 
of exposure time, and a high definition fault image by high-speed rotationHzation of the appearance 
of a RIKARU scanning method or a multi-slice method, and an X-ray generator and a detector. Since 
especially compaction of exposure time can lessen pain of the patient at the time of inspection, the 
further improvement in the speed will be demanded from now on. Moreover, highly minute-ization of a 
photography image progresses to coincidence, and it is possible in old X-ray CT to photo discovery 
of the neoplasm which was not able to be seen, and an organ image equivalent to a quiescent state. 
As an X-ray CT scanner, the configuration is indicated by JP, 10-1 276 17, A, JP,1Q-73666\A, JP.11- 
221207,A, etc., for example. X-ray detection equipment is based on the structure by which two or 
more trains formation was carried out along the direction of a body axis of a photographic subject 
(the slice direction) by the X-ray detector module which has photosensors (optical/electrical 
converter), such as a photodiode. That is, the X-ray which is a radiation which exposure was carried 
out from the X-ray tube, and penetrated analyte is absorbed by the scintillator with which the X-ray 
detector module was equipped, and with the photodiode which is a photosensor, the fluorescence 
generated according to the absorbed amount is changed into an electrical signal- and is outputted. By 
the switching operation by switching equipment, the signal output from a photodiode array is sent to 
the data collector which has a magnification function and an A/D-conversion function one by one. 
[0003] Drawing 7 (a) is the top view showing an example of the configuration of the conventional 
radiation detector, and drawing 7 (b) is the side-face sectional view. That is. the wiring substrate 91 
is formed with a multilayer-interconnection substrate, and the predetermined circuit pattern (un- 
illustrating) is prepared in the front face. On the front face of this wiring substrate 91, they are the 
photodiode array 92 and switching devices 93a, 93b, and 93c. — 93n is mounted and they are the 
photodiode array 92 and switching elements 93a. 93b, and 93c. — 93n is bonding wires 94a, 94b, and 
94c. — 94n connects. Moreover, switching devices [ — It connects with 96n. ] 93a, 93b, and 93c — 
93n is bonding wires 94a, 94b, and 94c. — 94n connects with the circuit pattern of the wiring 
substrate 91, and this circuit pattern is the substrate wiring 95a T 95b T and 95c. — 95n is minded and 
they are the connectors 96a, 96b, and 96c of the rear face of a wiring substrate. These connectors 
96a, 96b, and 96c — In 96n T they are the electric wires 97a, 97b, and 97c, such as a flat cable. — 97n 
is attached, it connects with the data collector (not shown) of the module exterior, and a signal is 
transmitted and received. In addition, scintillator members 98a, 98b, and 98c which change into the 
light the X-ray which is a radiation in the upper part of the photodiode array 92 — 98n is carried 
[0004] 

[Problem(s) to be Solved by the Invention] The configuration of an X-ray detector requires 
compaction of the further exposure time, and high resolution photography from the latest medical 
site. In order to raise the engine performance of an X-ray detector, it is effective to increase the 
number of slices, but if the number of slices increases, since the number of signals from a photodiode 
^rray will increase remarkably, the pitch or area of a bonding pad of a photodiode array, a switching 
device, and a wiring substrate cannot become very small, and it cannot connect by the wirebonding 
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method For this reason, in the multi-slice X-ray CT in the conventional technique, even four slices 
are limitations and development of the radiation detector of new structure was desired. This 
invention was made based on these situations, and aims at shortening exposure time and offering the 
possible radiation detector of high resolution photography, and the X-ray CT scanner using it 
[0005] 

[Means for Solving the Problem] In order to solve the above-mentioned technical problem, the 
switching device connected as electrically [ this invention ] as the photodiode array optically 
connected with the scintillator member in one field of a wiring substrate and this photodiode array is 
mounted. In the radiation detector with which the data collection component which receives the 
electrical signal from said photodiode array was mounted in the field of another side of said wiring 
substrate Connection with said photodiode array or said switching element, and said wiring substrate. 
And one of connection offers at least the radiation detector of connection with said photodiode arr&y 
and said switching element electrically connected using the flexible substrate. As for the electric 
connection with said each part using said flexible substrate, at this time, it is desirable that an 
anisotropy electric conduction sheet or TAB connects. 

[0006] Moreover, the photodiode array by which, as for this invention, the scintillator member and the 
photo-electric-conversion side were optically connected to one field of a wiring substrate. In the 
radiation detector with which the switching device electrically connected with this photodiode array 
was mounted, and the data collection component which receives the electrical signal from said 
photodiode array in the field of another side of said wiring substrate was mounted Penetration wiring 
penetrated to the principal plane of another side from the principal plane in which said photo- 
electric-conversion side is formed is formed, and said photodiode array offers the radiation detector 
mounted to said wiring substrate by the bump prepared on the principal plane of said another side. 
[0007] As for said penetration wiring, at this time, it is desirable to be constituted with polish recon 
and any 1 ingredient of W T nickel, and Cu. 

[0008] Moreover, this invention offers the X-ray CT scanner possessing these radiation detectors 
[0009] 

[Embodiment of the Invention] Below f it explains, referring to a drawing about the gestalt of 1 
operation of this invention, a radiation detector is accumulated and constituted — it comes out and 
an example of the configuration of X-ray solid-state detection equipment is explained based on 
drawing 1 (a) and (b). Drawing 1 (a) is the perspective view of the detecting element of X-ray solid- 
state detection equipment, and drawing 1 (b) is the perspective view of the radiation detector which 
is the component of that. Medical CT scanner equipment (un-illustrating) is the radiation detector 
modules 1a, 1b, and 1c for detecting two or more X-rays located in a fine with one train in the 
perpendicular direction (the direction of a channel) to the direction of a body axis and the direction of 
X-ray incidence of X line source and analyte which are a radiation. — By rotating 1n around analyte 
with a stand, it scanned, while the X-ray beam changed regularly the include angle which intersects 
analyte, and data have been obtained. Radiation detector modules la, 1b, and 1c — Together with 
one train, for example, ten trains were established in the direction of a channel more than in two or 
more trains, i.e., eight trains, and 1n of projection data which is the X-ray attenuation measured value 
of the X-ray fan beam (X-ray beam) emitted from X line source is detected. 

[0010] That is, radiation detector modules 1a, 1b, and 1c — 1n Each scintillator segment 2a which 
changes into the amount of charges faithfully the X-ray dosage which penetrated analyte, and is used 
for it, 2b T 2c — Each scintillator members 3a, 3b, and 3c which constitute 2n — 3n emits 
fluorescence in response to an X-ray, and they are Photodiodes 4a, 4b, and 4c. — It has changed 
into the amount of charges (current) by the photodiode array 4 which consisted of 4n_ Thus, since a 
radiation detector module is a module which carries out photo electric conversion of the light which a 
scintillator block emits, it is also called a "scintillator module/' Scintillator members 3a, 3b, and 3c 
used for a CT scanner — As a 3n ingredient, it is an inorganic crystal and Nal (Tl), Csl (Tl), BGO 
(Bi4germanium 3014), and CdW04 grade are used in many cases. 

[001 1] Namely, radiation detector modules la, 1b. and 1c prepared in the radiation detector (multi- 
slice) — 1n Scintillator members 3a, 3b, and 3c according to individual arranged by two-dimensional 
[ which will emit light in the light if an X-ray is received ] — Scintillator segment 2a which consists of 
3n, 2b, 2c — 2n, Photodiodes 4a, 4b, and 4c optically joined so that the light which emitted light in 
this scintillator segment might be received and the signal current might be generated — 4n 7 The 
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stripe block which is constituted from a Rhine-like X-ray screen which hides the location gap on the 
array of the direction which has been arranged between a scintillator segment and a photodiode array 
and met the channel of a scintillator member and which is not illustrated, And resemble the collimator 
5 arranged to X line source side at right angles to this X-ray screen and the supporting material 6 for 
holding them to one is constituted. 

[0012] Since such a radiation detector is constituted, they are the scintillator members 3a, 3b, and 
3c first, — Positioning adhesion of the 3n is carried out. and they are each scintillator segment 2a, 
2b. and 2c one by one. — They are the radiation detector modules 1a t lb, and 1c by fixing so that 2n 
may be formed, this may be optically pasted up on the photodiode array 4 and it may connect with 
the wiring substrate 7 electrically after that. — 1n is constituted. And radiation detector modules 1a y 
lb, and 1c on which the photodiode array 4 was pasted up to the collimator 5 made from a cobalt 
alloy incorporated so that it might unite with the pitch of a scintillator member — As alignment of the 
1n is carried out, it is fixing to supporting material 6. Supporting material 6 holds each in one so that 
a collimator 5 may be maintained by the predetermined pitch. In addition, the wiring substrate 7 is a 
multilayer-interconnection substrate, and the predetermined circuit pattern is prepared also in the 
front face. The photodiode array 4 and a switching device are mounted in the front-face side of this 
wiring substrate 7, and the photodiode array 4 and the switching device are connected electrically. 
Moreover, this switching device is electrically connected to the data collection component (it 
mentions later) mounted in the rear-face side of the wiring substrate 7 through penetration wiring 
formed into the wiring substrate 7. 

[0013] Therefore, radiation detector modules la. 1b, and 1c — Photo electric conversion of the 
radiation which received light with the scintillator block which 1n has is carried out to the electrical 
signal which has the power according to the dose. The electrical signal output corresponding to the 
radiation which carried out incidence to the scintillator block can be obtained as detection data by 
taking out the electrical signal in each photodiode component, making component selection by the 
switching device. Collection processing of this detection data is carried out by DAS (Data Acquisition 
System) which is the data collection component which consists of a semiconductor integrated circuit, 
and it sends out to an external device. Drawing 2 is the block diagram showing the contents of 
processing of DAS. Namely, radiation detector modules la, 1b, and 1c which show the processing 
sequence of the signal after the X-ray was changed into the light by scintillator block and photo 
electric conversion was carried out, and have a scintillator block — From 1n T detection data are sent 
out to DAS, and it is processed in amplifier 11, sample hold 12, a multiplexer 13, and the A-D 
conversion machine 14 one by one, and outputs from an interface 15 to the computer 16 which is an 
external device- Next, each example of the radiation detector module fixed to the wiring substrate, 
i.e., a radiation detector, is explained to a detail. 

[0014} (Example 1) Drawing 3 (a) is the top view of the radiation detector of this invention, and 
drawing 3 (b) is the cross-section side elevation. Wiring substrate 7a consists of ceramics or glass 
epoxy material, it is formed with a multilayer interconnection, and the predetermined circuit pattern 
(un-tllustrating) is prepared in the front face. On this wiring substrate 7a, the photodiode array 24 and 
switching device 28a, 28b, 28c — 28n is mounted. The photodiode array 24 and switching device 28a, 
28b t 28c — The part in which 28n is mounted is each component 24, and 28a, 28b and 28c. — It is 
dug deep according to the thickness of 28n, and they are each component 24, and 28a. 28b and 28c. 
— It is constituted so that a 28n field and the field of wiring substrate 7a may become the almost 
same height. Scintillator members 23a, 23b. and 23c which change an X-ray into light on the 
photodiode array 24 — It connects optically and 23n is mounted. Moreover, in the rear face of wiring 
substrate 7a r they are the data collection components 26a, 28b, and 26c. — 26n is mounted. 
Moreover, flexible substrate 9a to which, as for the photodiode array 24 and wiring substrate 7a T 
pattern wiring was given, 9b, 9c — It connects with the circuit pattern of wiring substrate 7a 
electrically by 9n, respectively. Moreover, switching devices 28a, 28b, and 28c — They are the 
flexible substrates 9a r 9b, and 9c to the circuit pattern of wiring substrate 7a like 28n and I/O of 
wiring substrate 7a. — It connects by 9n. Therefore, each component 24, and 28a, 28b, 28c — 28n 
connects electrically through the circuit pattern of wiring substrate 7a. respectively, 
[0015] these flexible substrates 9a, 9b, and 9 — c — 9n T each component 2, and 28a, 28b and 28 — 
ACF (Anisotropic Conductive File) which used the anisotropy electric conduction sheet for c — 28n 
connection — law and the TAB method for forming letter electrodes of a projection, such as a golden 



bo 




bump, beforehand, and performing bonding are used. In this example, the minimum wiring width efface 
has connected the flexible substrate 7 in which copper wiring 15 micrometers and whose wiring pitch 
35 microns and the distance between wiring are 50 micrometers was formed, on the insulation sheet 
which consists of polyimide material using the anisotropy electric conduction sheet. Moreover, since 
the protection coat is given with epoxy system resin for a mechanical strength and improvement in 
insulation (not shown), even if the number of slices becomes eight or more (for example, ten trains) 
trains, it is correctly connectable with a flexible substrate top or a connection part. On the other 
hand, since bonding with a pad pitch of about 80 micrometers was a limitation practical, if the number 
of slices became eight or more trains in the case of the wirebonding method which is an approach 
currently performed conventionally, since the number of the signal lines taken out from each 
component of a photodiode array would become huge and connection with the pad pitch of 50 
micrometers or less would be required, the correspondence to it was difficult 

[0016] The manufacture approach of these radiation detector modules is explained with reference to 
drawing 3 (a) snd drawing 3 (b). First, data collection components 26a, 26b f and 26c by which 
packaging was carried out to the rear face of wiring substrate 7a which is the ceramic multilayer- 
interconnection substrate manufactured using the thick-film-wiring technique and the coincidence 
baking technique — 26n is mounted by soldering. Subsequently, the photodiode array 24 and 
switching devices 28a, 28b, and 28c — Adhesion immobilization of the 28n is carried out on the front 
face of wiring substrate 7a using epoxy system resin. Then, flexible substrates 9a, 9b, and 9c — 9n, 
each mounted component 24, and 28a, 28b, 28c — Alignment of 28n and wiring substrate 7a was 
performed, and it connected with the anisotropy electric conduction sheet. Curing temperature of the 
anisotropy electric conduction sheet in that case was performed at 180 degrees C. To the last, they 
are the scintillator members 23a, 23b, and 23c. — The radiation detector module was formed by 
performing alignment and pasting up 23n to the photodiode array 24. 

[0017] (Example 2) Drawing 4 (a) is the top view of the radiation detector of this invention, and 
drawing 4 (b) is the cross-section side elevation. The structure of the radiation detector in this 
example is the same as the structure of Can example 1) except the configuration of the flexible 
substrate which has connected electrically between each component mounted in the front face of a 
wiring substrate. 

[0018] That is, wiring substrate 7b consists of ceramics or glass epoxy material, it is formed with a 
multilayer interconnection, and the predetermined circuit pattern (un-iilustrating) is prepared in the 
front face. On this wiring substrate 7b, the photodiode array 34 and switching device 38a. 38b, 38c — 
38n is mounted. The photodiode array 34 and switching device 38a. 38b t 38c — It is dug deep 
according to the thickness of each component, and the part in which 38n is mounted is each 
component 34, and 38a, 38b and 38c. — It is constituted so that a 38n field and the field of the wiring 
substrate 7 may become the almost same height. Scintillator members 33a, 33b, and 33c which 
change an X-ray into light on the photodiode array 34 — It connects optically and 33n is mounted. In 
the rear face of wiring substrate 7b T they are the data collection components 36a, 36b, and 36c. — 
36n is mounted. Moreover, it connects electrically with the flexible substrate 39 with which wiring was 
given, and the photodiode army 34 and wiring substrate 7b are switching devices 38a, 38b, and 38c. - 
- I/O of 38n and wiring substrate 7b is similarly connected with the flexible substrate 79. these 
flexible substrates 39, each component 34, and 38a. 38b and 38 — ACF (Anisotropic ConductiveFilm) 
which used the anisotropy electric conduction sheet for c — 38n connection — law and the TAB 
method for forming fetter electrodes of a projection, such as a golden bump, beforehand, and 
performing bonding are used. 

[0019] Thus, each component 34, and 38a, 38b, 38c — Since the class and number of sheets of the 
flexible substrate 39 can become fewer since the circuit for 38n electric connection is formed on one 
flexible substrate 39, and a connection process can also be decreased further, it is advantageous also 
in cost, however — in this case — connection of the flexible substrate 39 — the photodiode array 
34. wiring substrate 7b, and switching devices 38a, 38b, and 38 — the condition that alignment of 
each c — 38n electrode and the electrode of the flexible substrate 39 was carried out correctly — 
each component 34, and 38a, 38b and 38 — it is necessary to paste up c~38n on wiring substrate 
7b It is realizable by using for this alignment the double-sided alignment equipment (un-illustrating) 
which has a half mirror (un-i!lustratingX 

[0020] The manufacture approach of the radiation detector module shown in this example is the 
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same as that of a process [ being fundamental (example 1) ]. First data collection components 36a, 
36b, and 36c by which packaging was carried out to the rear face of wiring substrate 7b which is the 
ceramic multilayer-interconnection substrate manufactured using the thick-film-wiring technique and 
the coincidence baking technique — 36n is mounted by soldering. Subsequently, the photodiode array 
34 and switching devices 38a, 38b, and 38c — Adhesion immobilization of the 38n is carried out on 
the front face of wiring substrate 7b using epoxy system resin. Then, the flexible substrate 39, and 
38a, 38b, 3Sc which were mounted — Alignment of 38n and wiring substrate 7b was performed, and it 
connected with the anisotropy electric conduction sheet [ each component 34. and ] Curing 
temperature of the anisotropy electric conduction sheet in that case was performed at 180 degrees 
C. To the last they are the scintillator members 33a, 33b r and 33c. — The radiation detector module 
was formed by pasting up 33n, after performing alignment to the photodiode array 34. 
[0021] (Example 3) Drawing 5 (a) is the top view of the radiation detector of this invention, and 
drawing 5 (b) is the cross-section side elevation, the components with which the structure of the 
radiation detector in this example constitutes detectors, such as a photodiode array and a switching 
device. — with and (example 1) (example 2), although it is the same, in this example, flip chip 
mounting of a photodiode array or the switching device is carried out at the wiring substrate using 
the bump f respectively. That is, wiring substrate 7c consists of ceramics or glass epoxy material, it is 
formed with a multilayer-interconnection substrate, and the predetermined circuit pattern (un- 
illustrating) is prepared in the front face. On the circuit pattern on this wiring substrate 7c, they are 
the photodiode array 44 and switching devices 48a T 48b, and 4Sc. — 48n is Bumps 49a. 49b, and 49c. 
— It is mounted through 49n. Scintillator members 43a, 43b, and 43c which change an X-ray into 
light on the photodiode array 44 — 43n is arranged. Moreover, in the rear-face side of wiring 
substrate 7c. they are the data collection components 48a, 48b, and 48c. — 48n is Bumps 49a, 49b, 
and 49c. — It is mounted through 49n. 

[0022] The manufacture approaches of the radiation detector shown in this example are the data 
collection components 46a, 46b, and 46c by which packaging was first carried out to the rear face of 
wiring substrate 7c which is the ceramic multilayer-interconnection substrate manufactured using the 
thick-film-wiring technique and the coincidence baking technique. — They are switching devices 48a. 
48b. and 48c to the front face of the ceramic multilayer-interconnection substrate 71 about 46n 
again. — 48n is mounted by soldering. In this case, switching devices 48a, 48b. and 48c — 48n and 
data collection components 46a, 46b, and 46c — 46n is Bumps 49a, 49b t and 49c to the electrode 
formed in the right face of each chip. — 49n is formed for example, by the electroplating method, and 
it mounts by the flip chip method. 

[0023] The mimetic diagram of the cross section of the photodiode array 44 of this invention is 
shown in drawing 6 . Photodiodes 44a T 44b, and 44c used as the body of the photo-electric- 
conversion section — The wiring 52 which takes out a signal is formed in the front face of the 
photodiode array 44 from each diffusion layer 51 in which 44n is formed. This wiring 52 is installed so 
that it may connect with the penetration wiring 54 formed by penetrating the front flesh side of Si 
wiring substrate 53. The bump 55 is formed in the rear-face side of a photodiode 44 in the condition 
of having connected with the penetration wiring 54. In addition, the penetration wiring 54 can be 
formed by polish recon, or W, nickel and Cu. Moreover, by silicon oxide, insulator layers 56a. 56b T and 
56c are formed between each wiring 52 and 54 and Si wiring substrate 53, and it is insulated. It is 
possible to be able to form the through hole of the penetration wiring 54 easily by the dry etching of 
a RIE method, and to perform restoration of an electrical conducting material with a CVD method or 
electroplating. In a CVD method, nickel and copper of a packing material are effective from the field 
of electrical characteristics at polish recon, a tungsten, and electroplating. Moreover, the copper 
bump and solder bump who formed with electroplating can connect the letter electrode of a 
projection with the wiring substrate 7 with high dependability. 

[0024] Usually, the electrode for a photodiode array to output the current acquired by photo electric 
conversion to the principal plane of the same side as a photo-electric-conversion side is formed. In 
such a photodiode array, since turning and mounting the field in which the body of a photodiode for 
detecting light theoretically is formed in a multilayer-interconnection substrate side was not allowed, 
connection with a circuit pattern was conventionally made by wirebonding. In this example, flip chip 
mounting of a photodiode array was enabled by considering as the structure shown in drawing 6 . 
[0025] As explained above, the structure where at least one combination of a wiring substrate 
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connects the flexible substrate 7 with a photodiode array, a wiring substrate, a photodiode array and 
a switching device- or a switching device electrically by the anisotropy electric conduction sheet (the 
ACF method) or the TAB method is effective in the mounting structure of a radiation detector with 
many slices. Moreover, the penetration wiring 54 which penetrates the interior towards a rear face 
was formed from the front face where the photo-electric-conversion section was arranged, and the 
photodiode array in which the bump 55 was formed at the rear face was constituted so that it might 
connect with this penetration wiring 54. The structure which carried out flip chip mounting 
contributes to the wiring substrate 7 at the densification of a photo-electric-conversion side using a 
bump, and it is suitable for the mounting structure of a radiation detector with still more slices. 
[0026] Moreover, the X-ray CT scanner which arranged in the shape of radii and constituted these 
radiation detectors as shown in drawing 1 (a) is useful. After the X-ray which came out of the 
radiation source penetrates the body by that cause, it is absorbed by the radiation detector, and it 
becomes realizable that a precise and good image obtains by processing the transparent data by 
computer. 
[0027] 

[Effect of the Invention] According to this invention, with the conventional technique, the radiation 
detector used by the multi-slice X-ray CT which gave high dependability and was not able to realize 
low cost is made realizable. Moreover, the X-ray CT scanner using it makes it possible to obtain a 
precise and good image. 



[Translation done.] 
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damages caused by the use of this translation, 

1-This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] (a) is the perspective view of X-ray solid-state detection equipment, and Cfa) is the 
perspective view of a radiation detector, 

[Drawing 2] The block diagram showing the path of signal processing in DAS. 

[Drawing 3] (a) is the top view of the example of the radiation detector of this invention, and (b) is 
the cross-section side elevation. 

[Drawing 4] (a) is the top view of the example of the radiation detector of this invention, and Cb) is 
the cross^section side elevation. 

[Drawing 5] (a) is the top view of the example of the radiation detector of this invention, and (b) is 
the cross— section side elevation, 

[Drawing 6] The cross-section side elevation showing the operation gestalt of the photodiode array 
of this invention. 

[Drawing 7] (a) is the top view of the example of the conventional radiation detector, and Cb) is the 

cross-section side elevation. 

[Description of Notations] 

1a. lb, 1c— 1n — Radiation detector module, 

2a, 2b, 2c-2n — Scintillator segment, 

3a, 3b, 3c-3n — Scintillator member, 

4, 24. 34, 44 — Photodiode array, 

7, 7a, 7b, 7c — Wiring substrate, 

8a-8n, 28a-28n, 38a-38n, 48a-48n — Switching device 
9a> 9b r 9c-9n, a 39 — flexible substrate, 
26a-26n, 36a-36n, 46a-46n — Data collection component, 
49a, 49b, 49c-49n — Bump 
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